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SItiGLE-?G:?iT 21AKCNC-TCRI;EC t?IRRCR PE CRMAhCE
BEFORE AtiD AFTER POL:SPI:JG* %

Jon E. S&llid
University of California

Los Alamcs Scientific Laboratory
;0s A14uos, !iti 87545

Abstract

The stirface ffnlsh of a sln~le.point ciemonc-turned (S?2T) mlrrcr produced in 1577 On
the ler$s (2-meter swins) Excello lithe cc :he Union C#rbide Ccrpor4tion’$ Y-1~ ?ldnt in
Oak ?id$e, Tennessgs, was such that it was act POSSible to co ~fsi~le ~liSn~en: ~sin9 it.
T!ler@fore, Yt wts necassary to pclisn the mirror 2Y hanc. This was dcne at t!st~~iversity
af Arizana. ;he intent was t. remov$ the h;gh rjdges in tna ~?G; mirrcr bUt nCt to ce-
$Pgoc the fi9UrQ. Eoth interferametric ano encircled energy measurements were ?ace on the
mirrcr Sefcrs ?nc after polishlng. The nirrcr was an ?/2 Off-dxis ?arabc d\ .:fi~:i cm in
diameter, The equatiGn describing the $enerator of the mg:her parabola is Y Z 9x(Cm2)
=nd the ce~ter cf eech of?-exis si$ter .cirrcr is at x ■ i.6~ C,m, dnG y - 46.59 CR. Aftsr
:cli!ning it has possible to eli~n it using :dchniaues which emplcyed visible lisht.

~’~rthermcre, the pclishec mirror was stout :S% better as far ds the FZS sdrfdce fi5drQ
iias :oncerfi6C, altnckgh cosmeti:ail~ the Sur$dce fi~ish d;pa?r~c visibly cegrgceG after
Pclis!l.

:escrla:icn ef Aoc.sratu&

The qncircled e!?ergy wd$ %adsured usin9 4 ~~-inch-die~e:er Callime:ar which ‘was oper-
d:eG :Ct!l :9 tne ~isible dnc et !2.6 xm. The de’JiCE i$ a mocifiea CdViGSCn Xccel 27s.
The cutcut is dnnuldr with 39,4 c.m OutSiGe Ciem,ettr And :.6 C.m inSiGe C!lMIeter.

Alignment was dcfie In the visit!e :nc checkei ?cr collimation ‘with a lateral skearing
inte~fdrcmete~. The ~htput ties :landr tc hatt,!r than A;lG a: 6:: nm, peak-tc-va!ley
(p-v;. 7ho f/2 off=dxis puratol? ‘was ~cu~tec on t~e test r4il. ~he Fdrabola “wd$ rcu$!l
ali;nea ~s:n~ the ~er$icn of the ~dftmd~n tdst (de’;fsed by Cuen:!n KIlnger, EG4G, ~5S

Aldmo3: ~hich iS USISC cn hcth the Gemini ana Eelios laser systess. The final ali~nmen:
*as !chi~vsc Ls:fif the $t~r teSt whereby the imd~e is exdminea micrOSCOpiC{liY.

Yhe vis!ble source #as re~lacea ‘witn a lG.6-xIM raaiaticfl saurce (J Fcael 941 SY~VzR:~;
ana the cutput examined fcr unlf:rmity with a :yrcelectric viaiCCn. Enctrcl?: enersy
zeasureman:s kere mdde as tllustratea in ;i$. 10 The detectors tiere thtrmistc-: . c the
p!nhcl~$ ficrg chan~ed manually. Th~ fecal volume wds $earch&~ ogt f~- qqc!l :-ril:l. by

trdnslatin~ the pinhole in x, y, end z until 4 M9XiiXUM ratiO wds cbteined. Tha s.’n~5ro-
nous chopper had reflecting blaces ~c tha: the re?lected signal CCGIC te seen BY :etac::r
C which Drcvided the reference. 1! read the integra:~d signdl ov@r d square %ililme:er.
Yie pinholas were iG, 25, 5C, 75, jGO, 15C, 2CC, 500, and 4CC :m in s!:e.

Fi ure 2 shcws a schtmatic representifi~ the Ootical :a:~cu: c: the tx:erimen:.
!

ifie
fecal ength o? tho collimd:ing pdrahcl! is 1:7 inchas dn~ th~ f~cqi len~th :? the filrr~r
;uns!ertest aas :1 inches. Thus, the illuminating pinhcle is rei~agec St :he fOCal pl~ne
:f the Of?-dxlS sarabols, EUt CeIId$fiifi4G 5Y a ‘dCtSr Cf ~i/~~;. The uif?~dc:icn-li,mi :e:
spc: si:e far :ne ~ff.txis f/~ pardb:la is dbCQ? 56 2m* The !msge cf the lar$est ?i~ncle
usec ie the collimator has le$$ than adl? the Ciffrac:ion limitec sc~t si:e c? 6C :IU.
!ihat we :bserve in the focal plane cf the :est rirror is essefi:iallj its :iJfrdcticn
performance.

Fi:ure P’easuremen’~

FiSure S shows plots of the theO~QtfCdl diffraction ltmfted :a?fcrxance anc the %e3s-
xrt%ents qd~a Scfere and after Falisn in:. ?hese resalts ars re:r:cuci~le to Fette- :nan
z%. :li~~%elt U4S vdrifi4a by tipais; a~e :ilti~g the pdrasoli il~.:~b~fiaridcf!~l 1~:-~d::
gential planes until the hignest siJnal was cotainea s: the ...$ :hroug~ ‘ .’.4--,I,



%
7-erqy riwdsured on ttie ez-mdc. ec par?bc la. !iCte that 65.-6$ of the &ne?Gy !s Con:eined
.fiitnin the first null af the - . The ra:?o 65.6/3i.4 ■ 6.5; cdn b4 thcught af dS the
Strehl ratio for the Learn. It is a zedsur~ Gf the cDtic41 ciuality cf the beam. From it
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RADIL!S

Ffg. :. Enc!rctdd enerdy ‘/s Sinhole a!amet?r. three casds:
A. Diffraction Iinl:ed
B, .As-machlnea
C. After cal!sh


